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of the direct sequence leading to death. The MCCD is completed by a medical practitioner or in some cases a coroner. 1 The information from the MCCD is then coded using the latest International Classification of Disease (ICD) codes, to form national statistics on the causes of death of a population.
The quality and reliability of MCCD for use in mortality studies is a source of scrutiny and debate: studies in Australia, Chile, Estonia, Sri Lanka, Greece, the United Kingdom and the United States have noted common problems as being ill-defined causes of death or modes of death, improper causal sequences and the mechanism rather than the cause of death being reported (Antini, Rajs, MunozQuezada, Mondaca, & Heiss, 2015; Bell, Gaitatzis, Johnson, & Sander, 2004; Bugeja, Clapperton, Killian, Stephan, & Ozanne-Smith, 2010; Cheng, Lu, & Kawachi, 2012; Katsakiori, Panagiotopoulou, Sakellaropoulos, Papazafiropoulou, & Kardara, 2007; Rahu, Palo, & Rahu, 2011; Rampatige, Gamage, Peiris, & Lopez, 2013) .
There are several factors that may influence the accuracy and effectiveness of MCCD in general. The most commonly reported factor is insufficient training or a lack of knowledge about completing the MCCD on the part of the certifier (Bell et al., 2004; Harriss et al., 2011; Mahdavi, Sedghi, Sadoghi, & Fard Azar, 2015; Rampatige et al., 2013) . Other factors associated with the accuracy and effectiveness of MCCD are the profession of the certifier (Katsakiori et al., 2007; Mahdavi et al., 2015; McKenzie, Chen, & Walker, 2009) , the number of causes of death reported (Antini et al., 2015) , a lack of knowledge of the medical history of the deceased person (Katsakiori et al., 2007) , the frequency of use of autopsy in a country (Ylijoki-Sorensen et al., 2014) and multiple languages used within a country (Haghighi, Dehghani, Teshizi, & Mahmoodi, 2014) . In addition, the frequency of the use of autopsy has seen a major decline over past decades for people regardless of disability status (Ministry of Justice 2016; Shojania & Burton, 2008) , and concerning rates of poor quality autopsies have been reported (Kuijpers et al., 2014; NCEPOD 2006) .
The accuracy of the MCCD in relation to people with intellectual disability is of key importance in understanding the excess mortality of this population (Florio & Trollor, 2015) , offering guidance for planning policies and practices to reduce premature mortality (Heslop, Lauer, & Hoghton, 2015) , and monitoring the effectiveness of such policies and practices (Lauer & McCallion, 2015) . The reliability of MCCD in relation to people with intellectual disability has been called into question largely through individual-level mortality reviews which scrutinize the sequence of events leading to the death of an individual; these have noted discrepancies between narratives of how and why people have died, and their causes of deaths recorded on the MCCD (Heslop et al., 2014; Hollins, Attard, von Fraunhofer, McGuigan, & Sedgwick, 1998) .
The objective of this study is to present the findings of a systematic review of research pertaining to the accuracy of MCCD for identifying causes of death of people with intellectual disability. The review summarizes research that identifies potential difficulties in relying on MCCD to help understand the causes of death of people with intellectual disability, why these difficulties may occur and the impact they have. The study concludes with suggestions for strengthening reporting the causes of death of people with intellectual disability on MCCD. The first author checked the titles and abstracts from the initial search to exclude studies that were obviously not in scope. Articles that were retained for a review of the full text were those that were potentially in scope or those about which a decision could not be made solely on the basis of the title and abstract. Following a review of the full text, and any additional hand searching of references or citations, articles meeting the inclusion criteria were summarized in tabular form recording the author(s) and year, country, study design, aim of the study, sample size and age range (see Tables 1 and 2 ). The articles are split into two tables on the basis of whether they identify issues relating to MCCD. 
| ME THOD

| RE SULTS
The summary of the process followed for identifying articles for inclusion is displayed in Figure 1 .
Searches identified 133 articles. The titles and abstracts of the publications were read, and after eligibility criteria were applied and duplicates deleted 22 articles were retained. Hand searching reference lists and citations added six articles. Three articles were excluded after reading the full texts. A total of 25 articles form the basis for the findings of this literature review.
| Concerns about the accuracy of MCCD in identifying the cause of death of people with intellectual disability
The 25 articles identified in the review mostly relate to the United States and the UK; however, articles from Australia, Canada, Finland, Germany, India and Ireland are included.
The 25 articles pertain to 24 studies. All are primary studies, apart from Heslop and Glover (2015) , Heslop et al. (2014) , 
| Under-reporting of intellectual disability on the MCCD
The joint most consistent concern, reported in eight of the arti- Ayub (2010) noted that some causes of intellectual disability, for example, Down's syndrome, were better reported than others on the MCCD, but conditions, such as Fragile X syndrome and autistic spectrum conditions, were particularly poorly recorded.
Discussing the issue of under-reporting that a person had intellectual disability on the MCCD, Hosking et al. (2016) suggest that this "emphasizes the limitations of studies based on death certificates alone" (p. 1488).
| Listing an intellectual disability or an associated condition as an underlying cause of death
Identified in eight of the articles and the other joint most common concern was the recording of intellectual disability or an associated condition, as the underlying cause of death. Landes and Peek (2013) argue that although this was previously acceptable practice because intellectual disability "was historically considered a disease process" In two separate studies into mortality of children and young people with Down's syndrome in the United States, Down's syndrome was listed as the underlying cause of death in 21.6% (Goldman, Urbano, & Hodapp, 2011) and 21.2% (Miodrag et al. 2013 ) of deaths.
Other more recent studies reporting intellectual disability or an associated condition listed as the underlying cause of death are Hosking et al. (2016) and Trollor, Srasuebkul, Xu, and Howlett (2017) .
As noted by Trollor et al. (2017) , this practice "obscures relevant and potentially avoidable causes of death for this population and should be formally revised" (p. 8).
| Explanations for the inaccuracies in recording the cause of death of people with intellectual disability on MCCD
Several articles propose explanations for the inaccuracies in recording the cause of death of people with intellectual disability on MCCD. Hollins et al. (1998) reported that the high level of coding error found in their study could be a result of the certifier being "on duty" at the time of the death but with little knowledge of the person's medical history, a proposal supported by Landes and Peek (2013 
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Published for the British Institute of Learning Disabilities DUNWOODIE STIRTON aND HESLOP "Diagnostic overshadowing" defined by Tyrer and McGrother (2009) as "erroneously attributing presenting health problems to intellectual disability rather than to the underlying condition" (p. 903) has been and persists as an issue in healthcare provision for people with intellectual disability (Disability Rights Commission 2006; Jopp & Keys, 2001; Landes & Peek, 2013; Reiss, Levitan, & Szyszko, 1982) .
Diagnostic overshadowing has also been identified as being a factor in the accuracy of MCCD, with Kiani et al. (2014) concluding that "people with ID continue to experience diagnostic overshadowing even after their death" (p. 517).
A further cause of problems identified in relation to MCCD of people with intellectual disability condition has its roots in the multiple possible ICD-10 codes for intellectual disability. In their study of causes of death of people with intellectual disability in England and Wales, Glover and Ayub (2010) report 48 ICD-10 codes for medical conditions commonly associated with intellectual disability and 76
ICD-10 codes for conditions less commonly associated with intellectual disability, leading to increased potential for coding error (Heslop et al., 2014) .
A lack of training and knowledge on behalf of certifiers is a likely further cause of inaccuracies in recording the cause of death of people with intellectual disability on MCCD. While not a common explanation identified in the review pertaining to people with intellectual disability, it is the most frequent reason given in relation to the accuracy of MCCD for the general population. Swain et al. (2005) noted that medical professionals receive "inadequate training in this important area, and their performance on this task remains less than ideal" (p. 652).
Autopsies and other confirmatory analyses can provide clarity about the cause of death where this is uncertain. While generally under-studied for people with intellectual disability, Kiani et al. (2014) suggest that autopsies were ordered less frequently for people with intellectual disability than those without intellectual disability for deaths from probable sudden unexpected death in epilepsy.
| D ISSCUS I ON
A significant impact of inaccuracies and inconsistencies in MCCD for people with intellectual disability is the ability of researchers to accurately report the cause of death of people with intellectual disability. Tyrer and McGrother (2009) caution that "identifying people with ID from death certificates alone may not be possible"
(p. 899), and Hosking et al. (2016) report that data solely taken The literature reviewed includes an international spectrum of mortality studies, but the studies are largely confined to Western countries. While there are apparent variances in coding conventions between different countries, all follow WHO guidelines and the structure of ICD coding. This review aimed to draw overarching themes in relation to MCCD for people with intellectual disability, rather than the specific differences between different countries in relation to coding causes of death of people with intellectual disability, but this could be a productive area of future research.
| CON CLUS ION
The prevalence of concerns about the accuracy and reliability of MCCD for people with intellectual disability raises questions about the validity of mortality data based on MCCD. One solution may be the provision of better informed guidance and training for those completing MCCD for people with intellectual disability (Hosking et al., 2016) . A key focus of guidance could be ensuring that intellectual disability or associated conditions are included on the MCCD not in Part 1 as part of the sequence of the death, but in Part 2 as a significant condition. Tyrer and McGrother (2009) also support the proposal by Hollins et al. (1998) that what is needed is a "place on the certificate to write down other conditions present at death, which are not related to the death" (p. 151).
This would be advantageous in enabling the MCCD to be a useful tool for measuring mortality rates of people with intellectual disability without distorting the data and would support uniformity between countries. The organization to take a leading role in standardizing the guidance is the WHO. With the forthcoming ICD-11 revision and associated guidance, now is a critical period and a window for the WHO to act upon the findings of this and other studies.
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